The purpose of this study was to investigate the relationship between pre-service primary school teachers' mathematics teaching anxiety and their beliefs about teaching and learning mathematics. There were a total of 250 pre-service primary school teachers involved in this study. Of the total, 202 were female and 48 were male pre-service primary school teachers. In the collection of the data, the researchers employed two types of instruments: the Mathematics Teaching Anxiety Scale (MATAS) and the Mathematics Related Beliefs Scale (MRBS). MATAS, which was developed by Peker (2006) , was used to identify the pre-service teachers' anxiety about teaching mathematics. MATAS is a five-point Liker-type scale with 23 positive and negative items. MRBS, which was developed by Kayan, Haser and Işıksal Bostan (2013) , was used to identify their beliefs about teaching and learning mathematics. MRBS is a five-point Liker-type scale with 26 items. The correlation analysis statistics was performed to identify the relationship between pre-service primary school teachers' mathematics teaching anxiety and their beliefs about teaching and learning mathematics. The study revealed that there were a significant, negative relations between pre-service primary school teachers' mathematics teaching anxiety and their beliefs about teaching and learning mathematics (r=-.428; p<0.01).
Introduction
Mathematics is one of the most important components of the education (Umay, 2003) , and it can be described as the common name of the sciences which is based on numbers and measures such as arithmetic, geometry and algebra (Karakurumer, 2003) . Karakurumer (2003) stated that mathematics is a common thought system and a common language which has been prevalent effective and continuous since prehistorical times, and it has been of importance for a wide range of fields such as science, technic, economy, health and administration. Mathematics is considered difficult all over the world due to its extensive use of in our Daily life, and the instruction of mathematics is difficult to teach (Yüksel-Şahin, 2004) . It is a course which students like, scare or hate in the beginning of their education (Yenilmez & Can, 2006) . Delice, Ertekin, Aydın and Dilmaç (2009) also argued that it is a field toward which students, pre-service teachers and even teachers have negative attitudes. The students think that mathematics is a difficult subject and they will fail, and these views create anxiety among (Yenilmez & Özbey, 2006) . As a solution, Köroğlu and Yeşildere (2004) suggested the understanding the nature of mathematics as the way to achieve mathematics.
According to Peker (2006) , teachers might control this anxiety if they become aware of the mathematics anxiety of their students. Considering the fact that teachers are the first actors who play an active role in a learning environment and make the learning process easier or more difficult, it is easier to understand the significance of teachers in the instruction of mathematics (Turanlı, Karakaş Türker, & Keçeli, 2008) . The learning anxiety of students has positive or negative effects on learning. Furthermore, the teaching anxiety of teachers or pre-service teachers has negative or positive effects on their instruction or the learning of students. Gardner and Leak (1994) define the teaching anxiety as the anxiety which is experienced in the instruction process including the preparation and application of in-class activities. Accordingly, mathematics teaching anxiety is defined as the anxiety which teachers experienced in the teaching of mathematical concept, theorem, formula and problem-solving (Peker, 2006) . In the literature, there can be found many studies regarding the mathematics anxiety of pre-service teachers (Ertekin, 2010; Ertekin, Dilmaç, Yazıcı, & Peker, 2010; Peker, 2008; 2009a; 2009b; 2009c; Ural, 2015; Yazıcı, Peker, Ertekin, & Dilmaç, 2011) . In these studies, the mathematics teaching anxiety was examined with different variables, and the different results were gained. To give some examples, a negative moderate relationship was found between the self-efficacy perceptions of pre-service teachers and their mathematics teaching anxieties (Ural, 2015) . A negative moderate relationship was found between the self-efficacy perceptions of pre-service teachers toward mathematics teaching and their mathematics teaching anxieties (Peker, 2015) . Besides, a moderate positive relationship was found between the mathematics anxiety of pre-service teachers and their mathematics teaching anxieties . In another study, low positive relationship was found between the mathematics teaching anxiety of pre-service teachers and mathematical values, and the constructivist values are the predictor of mathematics teaching anxieties (Yazıcı, Peker, Ertekin, & Dilmaç, 2011) . Furthermore, a low relationship was found between the mathematical beliefs of pre-service teachers and their mathematics teaching anxieties (Ertekin, 2010) , and a low negative relationship was found between the mathematics teaching anxiety of pre-service teachers and their epistemological beliefs (Ertekin, Dilmaç, Yazıcı, & Peker, 2010) . As the concretization need increases in the group which pre-service teachers will teach mathematics, their teaching anxiety increases (Peker, 2008) .
Another affective factor which has a significant effect on teaching and learning is the beliefs. The beliefs on mathematics has essential role in the teaching of mathematical knowledge (Sezgin Memnun, 2015) . Mathematical belief is defined as the personal judgements which they gained through the experiences regarding mathematics, and it includes the beliefs regarding the nature of mathematics and the significance of mathematics teaching and learning (Raymond & College, 1997) . Schoenfeld (1992) and Thompson (1992) stated that a major part of the mathematical beliefs which includes the personal views regarding the nature, significance and teaching of mathematics is formed and developed throughout the school life (as cited in Sezgin Memnun, 2015) . In the study of Howard, Perry and Lindsay (1997) , teachers have beliefs regarding the nature, learning and teaching of mathematics, and these beliefs which are described as "traditional" and "constructivist" have an effect on the teaching of mathematics by teachers. Similarly, the recent studies suggest that the beliefs of teachers and pre-service teachers have an effect on their behaviors and attitudes in the teaching process (Baydar & Bulut, 2002; Hacıömeroğlu, 2011; 2013; Haser & Doğan, 2012; Kayan & Çakıroğlu, 2008; Paksu, 2008; Toluk-Uçar & Demirsoy, 2010) . It is also possible to a range of studies which examine the relationship between mathematics teaching and the beliefs on mathematics (Hacıömeroğlu, 2013; Uusimaki & Nason, 2004; Walsh, 2008 and so on). Walsh (2008) found that there is not a statistically significant difference between mathematics anxiety and the beliefs on mathematics in his study on nursing students. Uusimaki and Nason (2004) concluded that the negative beliefs and mathematics anxieties of classroom primary school teachers toward mathematics have its sources from the instruction in primary schools. Hacıömeroğlu (2013) found a low negative relationship between the mathematics anxiety of primary school teachers and their mathematical beliefs. However, there is not any study which examines the relationship between the mathematics anxiety of primary school teachers toward mathematics teaching and their beliefs on mathematics learning and teaching. Therefore, this study was expected to contribute to the field of mathematics in order to fill this gap.
Considering the all these factors, the current study aims to examine the relationship between the mathematics anxiety of primary school teachers toward mathematics teaching and their beliefs on mathematics learning and teaching.
Method
This study is an associational research which is one of the descriptive research types and describes the relationships between variables. In the study, the anxiety levels of the participants toward mathematics teaching and their beliefs on mathematics learning and teaching were examined through "Mathematics Teaching Anxiety Scale" and "Mathematics Related Beliefs Scale". Then, the relationship between the anxiety toward mathematics teaching and the beliefs on mathematics teaching and learning were scrutinized.
Participants
A purposive sampling which is not a random sampling was used in the study (Büyüköztürk, Kılıç Çakmak, Akgün, Karadeniz, & Demirel, 2012) . The participants were comprised of 250 3rd and 4th grade pre-service teachers who study at a university in the Aegean region of Turkey. All the participants passed the basic mathematics and mathematics instruction courses, and the participants at 4th grade completed their practicum and became ready for the teaching career. The number of male participants was 48, and the number of the female participants was 202. The participants participated in the study voluntarily.
Instruments
In the study, two instruments were used to collect the data. The first of these was "Mathematics Teaching Anxiety Scale", and the other one was "Mathematics Related Beliefs Scale".
Mathematics teaching anxiety scale. The Mathematics Teaching Anxiety Scale which was developed by Peker (2006) includes 23 items in four factors, and makes use of 5-point Likert type. These sub factors are as follows: 10 items-the anxiety originated from content knowledge, 6 items-the anxiety originated from self-efficacy, 4 items-the anxiety originated from the attitude toward mathematics teaching and 3 items-the anxiety originated from pedagogical content knowledge. The reliability and validity of the scale was first carried out by Peker (2006) , and the following factor loadings were found for the sub factors: between 0.53 and 0.86 for the anxiety originated from content knowledge, between 0.57 and 0.76 for the anxiety originated from self-confidence, between 0.61 and 0.71 for the anxiety originated from the attitude toward mathematics teaching and between 0.68 and 0.78 for the anxiety originated from pedagogical content knowledge. The Cronbach's alpha coefficient was computed for the whole scale, and it was found as 0.90. The Cronbach's alpha coefficient was also computed for the sub factors, and the following values were found: 0.83 for the anxiety originated from content knowledge, 0.71 for the anxiety originated from self-confidence, 0.61 for the anxiety originated from the attitude toward mathematics teaching and 0.91 for the anxiety originated from pedagogical content knowledge. In the current study, the Cronbach's alpha coefficient was found to be 0.93, and it was also computed for the sub factors: 0.92 for the anxiety originated from content knowledge, 0.86 for the anxiety originated from self-confidence, 0.88 for the anxiety originated from the attitude toward mathematics teaching and 0.87 for the anxiety originated from pedagogical content knowledge.
Mathematics related beliefs scale. The Mathematics Related Beliefs Scale which was developed by Kayan, Haser and Işıksal Bostan (2013) consists of 26 items having 2 sub factors, and it makes use of 5-point Likert type. These sub factors are as follows: 20 items-constructivist beliefs and 6 items-traditional beliefs. The reliability and validity of the scale was first carried out by Kayan, Haser and Işıksal Bostan (2013) , and the items which had factor loadings over 0.40 were included in the scale. Furthermore, the relationship among the factors was computed as 0.055, and the factor analysis seemed to be adequate as the value was lower than the highest value (0.3). The Cronbach's alpha coefficient was computed for the whole scale, and it was found as 0.83. The Cronbach's alpha coefficient was also computed for the sub factors, and the following values were found: 0.84 for the sub factor of constructivist beliefs and 0.73 for the sub factor of traditional beliefs. In the current study, the Cronbach's alpha coefficient was found to be 0.85, and it was also computed for the sub factors: 0.86 for the sub factor of constructivist beliefs and 0.65 for the sub factor of traditional beliefs.
Data Analysis
Pearson's product-moment correlation coefficient was analyzed to examine the relationship between the mathematics anxiety of primary school teachers toward mathematics teaching and their beliefs on mathematics learning and teaching.
The significance level was accepted as 0.05 and 0.01 based on the results. Besides, Pearson's product-moment correlation coefficient was evaluated as follows: low level between 0.00 and 0.30, moderate level between 0.30 and 0.70, high level between 0.70 and 1.00 (Büyüköztürk, 2012) .
Results
The results of Pearson's product-moment correlation coefficient analysis which was carried out to examine the relationship between the mathematics anxiety of primary school teachers toward mathematics teaching and their beliefs on mathematics learning and teaching was given in Table 1 . As can be seen in Table 1 , the Pearson's product-moment correlation coefficient analysis which was carried out to examine the relationship between the mathematics anxiety of primary school teachers toward mathematics teaching and their beliefs on mathematics learning and teaching was found to be (r = -.428; p<0.01). In other words, a negative moderate significant relationship was found between the mathematics anxiety of primary school teachers toward mathematics teaching and their beliefs on mathematics learning and teaching. Therefore, it can be said that the belief levels on mathematics teaching and learning decrease as the anxiety levels toward mathematics teaching increase. Similarly, it can also be said that the belief levels on mathematics teaching and learning increase as the anxiety levels toward mathematics teaching decrease. Considering the determination coefficient (r 2 =0.18), 18% of the total variation of the items regarding the mathematics teaching anxiety can be interpreted to be related to the belief levels on mathematics teaching and learning.
Furthermore, the relationship among the sub factors of the mathematics teaching anxiety scale and the sub factors of mathematics related beliefs scale was examined. The Pearson's product-moment correlation coefficient analysis which was carried out to examine the relationships among the sub factors was presented in Table 2 . As can be seen in Table 2 , the Pearson's product-moment correlation coefficient analysis which was carried out to examine the relationship between the sub factor of the anxiety originated from content knowledge from the mathematics teaching anxiety scale and the sub factor of constructivist belief from the mathematics related beliefs scale produced the value of (r = -.427; p<0.01). Accordingly, a negative moderate significant relationship was found between the anxiety levels originated from content knowledge and constructivist beliefs. Therefore, it can be said that the anxiety levels originated from content knowledge increase as the constructivist belief levels decrease. Similarly, it can be said that the anxiety levels originated from content knowledge decrease as the constructivist belief levels increase. Considering the determination coefficient (r 2 = 0.18), 18% of the total variation of the items regarding the anxiety originated from content knowledge can be interpreted to be related to the constructivist belief levels.
The Pearson's product-moment correlation coefficient analysis which was carried out to examine the relationship between the sub factor of the anxiety originated from content knowledge from the mathematics teaching anxiety scale and the sub factor of traditional belief from the mathematics related beliefs scale produced the value of (r = -.040; p>0.05). Accordingly, a significant relationship could not be found between the anxiety levels originated from content knowledge and traditional beliefs. The Pearson's product-moment correlation coefficient analysis which was carried out to examine the relationship between the sub factor of the anxiety originated from self-confidence from the mathematics teaching anxiety scale and the sub factor of constructivist belief from the mathematics related beliefs produced the value of (r = -.228; p<0.01). Accordingly, a negative low significant relationship was found between the anxiety levels originated from self-confidence and constructivist beliefs. Therefore, it can be said that the anxiety levels originated from self-confidence increase as the constructivist belief levels decrease. Similarly, it can also be said that the constructivist beliefs increase as the anxiety levels originated from self-confidence decrease. Considering the determination coefficient (r 2 = 0.05), 5% of the total variation of the items regarding the anxiety originated from self-confidence can be interpreted to be related to the constructivist belief levels.
The Pearson's product-moment correlation coefficient analysis which was carried out to examine the relationship between the sub factor of the anxiety originated from self-confidence from the mathematics teaching anxiety scale and the sub factor of traditional belief from the mathematics related beliefs produced the value of (r = -.075; p>0.05). Accordingly, a significant relationship could not be found between the anxiety levels originated from self-confidence and traditional beliefs.
The Pearson's product-moment correlation coefficient analysis which was carried out to examine the relationship between the sub factor of the anxiety originated from the attitude toward mathematics teaching from the mathematics teaching anxiety scale and the sub factor of constructivist belief from the mathematics related beliefs produced the value of (r = -.453; p<0.01). Accordingly, a negative moderate significant relationship was found between the anxiety levels originated from the attitudes toward mathematics teaching and constructivist beliefs. Therefore, it can be said that the constructivist belief levels increase as the anxiety levels originated from the attitudes toward mathematics teaching decrease. Similarly, it can also be said that the constructivist belief levels decrease as the anxiety levels originated from the attitudes toward mathematics teaching increase. Considering the determination coefficient (r 2 = 0.21), 21% of the total variation of the items regarding the anxiety originated from the attitudes toward mathematics can be interpreted to be related to the constructivist belief levels.
The Pearson's product-moment correlation coefficient analysis which was carried out to examine the relationship between the sub factor of the anxiety originated from the attitude toward mathematics teaching from the mathematics teaching anxiety scale and the sub factor of traditional belief from the mathematics related beliefs produced the value of (r = -.067; p>0.05). Accordingly, a significant relationship could not be found between the anxiety levels originated from the attitude toward mathematics teaching and traditional beliefs.
The Pearson's product-moment correlation coefficient analysis which was carried out to examine the relationship between the sub factor of the anxiety originated from the pedagogical content knowledge from the mathematics teaching anxiety scale and the sub factor of constructivist belief from the mathematics related beliefs produced the value of (r = -.476; p<0.01). Accordingly, a negative moderate significant relationship was found between the anxiety levels originated from the pedagogical content knowledge and constructivist beliefs. Therefore, it can be said that the constructivist belief levels increase as the anxiety levels originated from the pedagogical content knowledge decrease. Similarly, it can also be said that the constructivist belief levels decrease as the anxiety levels originated from the pedagogical content knowledge increase. Considering the determination coefficient (r 2 = 0.23), 23% of the total variation of the items regarding the anxiety originated from the pedagogical content knowledge can be interpreted to be related to the constructivist belief levels. The Pearson's product-moment correlation coefficient analysis which was carried out to examine the relationship between the sub factor of the anxiety originated from the pedagogical content knowledge from the mathematics teaching anxiety scale and the sub factor of traditional belief from the mathematics related beliefs produced the value of (r = -.110; p>0.05). Accordingly, a significant relationship could not be found between the anxiety levels originated from the pedagogical content knowledge and traditional beliefs.
Discussions and Conclusion
The current study examined the relationship between the mathematics anxiety of primary school teachers toward mathematics teaching and their beliefs on mathematics learning and teaching. As aforementioned, there is not any study which examines the relationship between the mathematics anxiety of primary school teachers toward mathematics teaching and their beliefs on mathematics learning and teaching. However, it is also possible to a range of studies which examine the relationship between mathematics teaching and the beliefs on mathematics. For instance, found that there is not a statistically significant difference between mathematics anxiety and the beliefs on mathematics in his study on nursing students. Uusimaki and Nason (2004) concluded that the negative beliefs and mathematics anxieties of classroom primary school teachers toward mathematics have its sources from the instruction in primary schools. Hacıömeroğlu (2013) found a low negative relationship between the mathematics anxiety of primary school teachers and their mathematical beliefs. In the current study, a negative moderate significant relationship was found between the mathematics anxiety of primary school teachers toward mathematics teaching and their beliefs on mathematics learning and teaching. Furthermore, a negative moderate significant relationship was found between the anxiety levels originated from content knowledge, the anxiety levels originated from the attitudes toward mathematics teaching, the anxiety originated from the pedagogical content knowledge and the sub factor of constructivist beliefs. Also, a negative low significant relationship was found between the anxiety levels originated from self-confidence and the sub factor of constructivist beliefs. However, a significant relationship could not be found between the sub factors of the anxiety scale toward mathematics teaching and the sub factor of traditional belief from the scale of beliefs on mathematics. As there could not be found any study regarding the results of this study, these results were expected to contribute to the literature in the mathematics field.
Suggestions
• A range of activities can be applied in the classroom to decrease the anxiety levels of pre-service primary school teachers toward mathematics teaching.
• Some applications which improve the constructivist beliefs regarding the mathematics teaching and learning can be encouraged more in the education process of pre-service primary school teachers.
• The anxiety levels toward mathematics teaching and the beliefs on mathematics teaching and learning can be analyzed every year after they start the primary school teaching program, and the changes between years can be scrutinized longitudinally.
• Similar studies can be conducted with the pre-service middle school and high school mathematics teachers.
• The quantitative data collection instruments were used in the current study. The future studies can triangulate with the qualitative data collection instruments. 
Sınıf Öğretmeni Adaylarının Matematik Öğretimine

Geniş Özet
Amaç ve Önem: Bu araştırmanın amacı sınıf öğretmeni adaylarının matematik öğretimine ilişkin kaygıları ile matematik öğretimi ve öğrenimine ilişkin inanışları arasındaki ilişkiyi incelemektir Öğretme ve öğrenme üzerinde etkisi olan iki faktör kaygı ve inançlardır. Öğrencilerin öğrenme kaygıları öğrenme üzerinde pozitif veya negatif etkiye sahiptir. Aynı şekilde öğretmenlerin ya da öğretmen adaylarının öğretme kaygısı öğretmenlerin ya da öğretmen adaylarının öğretmesinde ya da öğrencilerin öğrenmesinde etkiye sahiptir. Literatür incelendiğinde öğretmen adaylarının matematik öğretim kaygıları ile ilgili pek çok araştırmaya rastlanmaktadır (Ertekin, 2010; Ertekin, Dilmaç, Yazıcı, & Peker, 2010; Peker, 2008; 2009a; 2009b; 2009c; Ural, 2015; Yazıcı, Peker, Ertekin, & Dilmaç, 2011) . Ancak ulusal ve uluslararası literatür incelendiğinde sınıf öğretmeni adaylarının matematik öğretimine yönelik kaygıları ile matematiğin öğretimi ve öğrenimine ilişkin inanışlarının birlikte incelendiği bir araştırmaya rastlanamamıştır. Bu bağlamda bu araştırmanın sonuçlarının literatürdeki eksikliği giderme anlamında öğretmen yetiştirme programlarında katkısının olacağı düşünülmektedir. 
